George and Hwang (2004) show that a stock's 52-week high price explains the momentum effect and that a strategy based on closeness to the 52-week high has better forecasting power for future returns than those strategies based on past returns. In contrast to the existing research at company level, this paper shows that the 52-week high ratio has weak or no predictive power when applied to market indices. In the developed markets, the strategy is weakly profitable and underperforms the momentum strategy while in the emerging markets the strategy earns negative returns. These results also contradict Du (2008) who finds that a 52-week high index strategy dominates momentum in the developed markets.
Introduction
The empirical literature on momentum strategies has demonstrated that past returns of stocks can be used to predict future returns. Studies that have investigated the continuation of returns, individually or combined, at company, industry or index level, confirm the persistence of this anomaly even after taking into consideration other factors or being adjusted for risk. A series of papers 1 have established grounds for future out of sample research both in the US and international 2 Some academics find the rational explanations proposed unconvincing, and as a result, various behavioural models have emerged to explain that return predictability is a consequence of investor irrationality induced by psychological biases. Barberis, Shleifer and Vishny (1998) (BSV hereafter) explain momentum as an underreaction to information caused by the conservatism bias. While contrary to BSV, Daniel, Hirshleifer and Subrahmanyam (1998) (DHS hereafter) suggest that overreaction is the source of momentum. A third model, proposed by Hong and Stein (1999) (HS hereafter) , explains momentum as a result of slow and gradual dissemination of information.
settings. Various explanations for momentum have been proposed in the literature but its cause remains controversial. Conrad and Kaul (1998) suggest that it is the cross sectional variation in unconditional mean returns that causes return continuation in individual stocks, Johnson (2002) claims that a growth rate risk model explains momentum, while Chordia and Shivakumar (2002) conclude that momentum profits happen as a compensation for bearing macroeconomic risk.
Related research has investigated whether other variables that are associated with returns can have predictive power. Daniel and Titman (1999) find that stocks with low book-to-market ratio exhibit stronger return continuation, evidence consistent with DHS model of overreaction. Chan, Jegadeesh and Lakonishok (1999) show that both price and earnings momentum yield significant returns resulting from underreaction to information, in line with BSV model. Lee and Swaminathan (2000) show that past trading volume is useful in predicting price momentum, a result that is consistent with the gradual diffusion of information of HS model. George and Hwang (2004) use a stock's price levels, in the form of the 52 week high (52wk hereafter), to show that closeness to the 52wk high explains a large part of stock price momentum. (The ratio of current price divided by the 52wk high is their measure of closeness to the 52wk high.) Their analysis compares a strategy based on the 52wk high ratio with a pure momentum strategy based on Jegadeesh and Titman (1993) and with the industry momentum strategy of Moskowitz and Grinblatt (1999) . The results reveal that price levels are better determinants of return continuation effects than 3 past price changes, and that the 52wk high measure has predictive power whether or not stocks have experienced extreme performance in the past. George and Hwang (2004) claim that the 52wk high strategy dominates the corresponding momentum strategy. Their explanation for return continuation is different to the explanations given by the three existing behavioural models. They believe that the return continuation based on the 52wk high ratio is consistent with the "adjustment and anchoring bias" whereby traders use the 52wk high as an anchor when adjusting stock values as new information arrives. In a similar fashion to earlier momentum studies, George and Hwang (2004) test whether the 52wk high strategy profits eventually reverse. Their results indicate no evidence of reversals, suggesting that the 52wk high effect is a distinct phenomenon from short-term continuation, and that this effect might be triggered by a different behavioural bias.
Motivated by the George and Hwang study, Marshall and Cahan (2005) investigate whether the 52wk high persists in a different sample of stocks. Analysing all stocks listed on the Australian Stock Exchange (ASX) that were approved for short-selling for the period January 1990 to December 2003, their study finds that the 52wk high momentum strategy is very profitable on small and large stocks, and on liquid and illiquid stocks. Furthermore, the strategy achieves better results after risk adjustment and outperforms both the original pure momentum strategy of Jegadeesh and Titman (1993) and the industry momentum strategy of Moskowitz and Grinblatt (1999) when applied to Australian stocks.
More recently, Du (2008) tests for a 52wk high effect in international market indices using a sample of 18 developed countries that covers the period from December 1969 to July 2004. Replicating the methodology of George and Hwang (2004) , he shows that price levels dominate past returns in terms of predictive power when the 52wk high strategy is paired with the momentum strategy. This is consistent with the original findings of George and Hwang (2004) that are based on individual stocks.
However, when comparing the two individual strategies, Du shows that momentum performs better than the 52wk high strategy even after risk adjustment. Furthermore, Du (2008) provides evidence that continuation of returns coexists with the eventual reversal of returns for both the momentum and 52wk high strategy. This result contradicts George and Hwang's (2004) findings. Although Du (2008) agrees with the anchor and bias explanation of the 52wk high effect, his study suggests that an overreaction can still occur when investors correct their initial bias.
The research in this paper is motivated by the lack of out of sample studies on the 52wk high strategy performed on market indices. George and Hwang (2004) claim that investors in individual stocks 'anchor' their decision to buy or sell around the stock's price distance to its 52wk high. This is an intramarket phenomenon. A-priori there is no reason to expect that international investors at the international index level make use of each market's closeness to its 52wk high. Therefore the purpose of the study is to investigate the relevance of index 52wk high strategies to investors. Du's (2008) result of such an investigation is limited to 18 developed markets. In this study, the analysis of the 52wk high strategy is performed on an extended time frame and a larger sample that includes emerging markets. Risk adjustment is performed using two models as in Balvers and Wu (2006) ; first, the returns are regressed against an international two factor model, and secondly, against the Fama and French three factor model.
In contrast with previous research, our results show that the 52wk high effect is neither strong nor reliable at the aggregate international market level. The 52wk high strategy applied to index returns produces weak but significant results in the developed markets but the strategy yields negative returns in the emerging markets. Overall, this lack of profitability suggests that the 52wk high effect is not as pervasive as momentum has proven to be. The remainder of the paper is organised as follows:
Section 2 presents the data and the empirical methodology employed in this paper. Section 3 presents the findings of the index 52wk high strategy, and compares them to the results from the corresponding momentum strategies. Section 4 concludes the paper.
Data and Methodology
We use monthly prices with reinvested gross dividends and the 52wk high price of 44 Morgan Stanley Capital International (MSCI) indices for our data set. The nearness to the 52wk high for each index is derived from these monthly prices. To be consistent in the measurement of the data for all markets and following related studies on indices such as. Balvers and Wu (2006) and Du (2008) This table presents the summary statistics for the 44 country indices, with the average monthly return, the standard deviation of returns, and the number of observations in the sample for each index.
The individual 52wk high strategy is constructed based on George and Huang (2004) as follows: each month t, indices are ranked based on the ratio of price at the end of month t-1 to the highest price achieved by the index i in the 12 months prior to t-1:
The ratio is calculated for each index using the raw monthly price and the raw monthly 52wk high available from Datastream. Based on the ratio ranking, every month the market indices are allocated into four equally-weighted portfolios with the High (H) portfolio containing that 25% of indices with the highest 52wk high ratio, and the Low (L) portfolio consisting of that 25% of indices with the lowest 52wk high ratio. If the 52wk high effect applies at the international index level, then indices with prices near to their 52wk high will outperform those indices that are farther from their 52wk high.
Therefore a 52wk high trading strategy will buy the High portfolio and sell the Low portfolio to form the High minus Low (H-L) arbitrage portfolio. We test this for holding periods of K= 1, 3, 6, 9 and 12 months. The 52wk high strategy uses portfolios with overlapping K holding periods following the Jegadeesh and Titman (1993) To complete the analysis, the raw returns of the 52wk high strategy are adjusted for risk following Balvers and Wu (2006) . The two-factor model contains a market factor and a value minus growth factor (VMG) as follows:
A size factor is not included because MSCI country indices involve only large stocks. The second model used for risk adjustment is the international version of the Fama and French three-factor model:
The dependent variable R p,t -R f,t is the monthly excess return of an equally-weighted portfolio of interest, whether it's the high, low or arbitrage portfolio of a strategy, where R p,t represents the monthly US dollar return of portfolio p at time t and R f,t the monthly risk free rate at time t represented by the 1-month US T-bill return. The independent variables or factors for the two models are as follows: R wld,t -R f,t corresponds to the excess return on the MSCI World market portfolio R wld at time t; SMB t and HML t are the monthly Fama-French size and book-to-market factors George and Hwang (2004) state that stocks at or near their 52wk high underreact in their adjustment to new information. This is because investors are subject to an adjustment and anchoring bias where the 52wk high price is used as an anchor from which they are slow to deviate in their pricing adjustment. When the information gets through eventually, prices change accordingly resulting in a price continuation that is stronger than return momentum. This study aims to find whether this effect also occurs at the aggregate international market level, and to investigate the relative profitability of the 52wk high strategy with a similar momentum strategy.
. For the Developed (Emerging) indices the three-factor model risk-adjustment covers the period 1970-2006 (1988-2009 ) and the two-factor model covers the period 1975-2009 (1988-2009 For the momentum strategies, we follow the Jegadeesh and Titman (1993) approach with a 6 month formation period and various holding periods of length K. There is a one month gap between the end of the formation period and the start of the holding period. The base case for discussion is the widelyused K=6 holding period. For each group of indices (Developed and Emerging), every month the indices are allocated into four equally weighted portfolios with the short term winners (SW) portfolio containing that 25% of indices with the highest past six-month return, and the short term losers (SL) portfolio consisting of that 25% of indices with the lowest past six-month return. Therefore the momentum strategy will buy the SW portfolio and sell the SL portfolio to form the SW minus SL (SW-SL) arbitrage portfolio. For both the 52wk high and the momentum strategies, we adopt Jegadeesh and Titman's (1993) overlapping portfolio approach. 
Empirical Results
The strategy return for each month is the average return of the individual portfolio returns for the previous K months. In the case of the 52wk high strategy with K=6, for example, the H-L portfolio for a particular month contributes one-sixth of the strategy's return in each of six following months. This approach has the advantage of reducing transaction costs, and it avoids overlapping returns.
The results of the 52wk high strategies are presented in a two table format; the first showing the portfolio monthly returns, and the second showing the post-holding period returns of the portfolios over the first four quarters and first five years with the corresponding t-statistics displayed in italics in the rows beneath. The entries presented in Panel A of Table 2 show the average monthly US dollar returns of the low, high and arbitrage portfolios of the 52wk strategy for the developed countries.
Since the 52wk high ratio is the basis of this strategy, the formation period is 12 months. This table presents the average monthly returns of the low, high and arbitrage portfolios of the 52wk high strategy. Portfolios are constructed based on George and Hwang (2004) methodology where each month t, indices are ranked based on the Ratio of current price at the end of month t-1 to the highest price achieved by the index i in the previous 12 months prior to t-1 month (P i,t-1 /52wkhigh i,t-1 ).
The top 25% of indices are those with the highest 52wk high ratio and are grouped in the High (H) portfolio, and the bottoms 25% are indices with the lowest 52wk high ratio grouped in the Low (L) portfolio. These portfolios are equally weighted. The H-L strategy goes long the High portfolio and short the Low portfolio to be held for K=1, 3, 6, 9 and 12 months. The monthly return for each K comes from employing Jegadeesh and Titman (1993) Table 3 , we can see that the 52wk high strategy is less profitable than the pure momentum strategy in the developed markets. where each month t, indices are ranked based on the compound return based on past J=6 formation months. The top 25% of indices are those with the highest past return and grouped in the short term winner (SW) portfolio, and the bottom 25% are indices with the lowest past returns and grouped in the short term loser (SL) portfolio. These portfolios are equally weighted. The strategy SW-SL goes long the winner portfolio and short the loser portfolio to be held for K=1, 3, 6, 9 and 12 months. The tstatistics calculated using Newey-West estimates are presented in italics in the rows beneath.
The 52wk high strategy applied on the emerging markets indices actually makes losses. The base case in Panel B of Table 2 loses 0.27% per month, although this figure is not significantly different from zero. More generally, the results in Table 2 show that in all cases the strategy earns negative returns that are not significantly different from zero. This indicates that the 52wk high strategy does not work in emerging markets, as opposed to momentum strategy for which the base case in Panel B of Table 3 shows significant returns (0.84% per month, t-value 1.87).
To see the extent to which a strategy's profitability continues or reverses after the start of the portfolio holding period, Table 4 shows the non-overlapping post-holding period returns for the 52wk high strategy with a holding period of K=1, for the first four quarters and the first five years following the start of the holding period. Panel A presents the results of the developed countries. The shaded entries in the table show that the strategy's profitability begins to reverse in Quarter 4 and continues for four more years. This behaviour differs from what George and Hwang (2004) found using a 52wk high strategy at the company level. They found that the profits of the 52wk high strategy did not reverse in the long run. In summary, our evidence suggests that for developed markets the 52wk high strategy is weakly profitable and underperforms the pure momentum strategy. Thus these international level findings are contrary to the findings of George and Hwang (2004) at the individual company level. The post-holding period evidence for the emerging markets presented in Panel B of Table 4 is provided for completeness only, since the strategy's losses make it of little interest. 03 -0.17 -1.72 -3.77 -1.42 -2.26 -0.34 -3.47 -1.04 This table presents the average compound returns for the low (L), high (H) and arbitrage (H-L) portfolios based on the K=1 holding period returns for the next four quarters and next five years following the start of the holding period. The t-statistics presented in italics have their Newey-West standard errors adjusted with appropriate lags (two lags for quarterly returns and eleven lags for annual returns). DEV52w k EM52w k Figure 1 Cumulative returns of the 52wk high strategies.
The graph presents the cumulative raw profits of the 52wk high strategy for the case K=1, for the two groups of indices, developed (DEV) and emerging (EM) for a period of 60 months following the beginning of holding period.
Risk-Adjusted 52-week High Profits
It is common in return predictability studies to investigate whether the profits of the trading strategies arise as a compensation for other risk factors. In this paper the results of the 52wk high strategy have been risk-adjusted using two-factor and Fama and French three-factor models. Table 5 shows the regression coefficients (and the corresponding White (2000) t-statistics) for the low, high and the arbitrage portfolio of the 6 month holding period base case (K=6). If alpha is significantly different from zero, the models are not able to explain the excess profits, and the strategy's returns are not considered a reward for bearing risk. The raw returns and alphas are annualised and displayed in columns two and three of the table.
Panel A reports the developed markets regression results showing a 4.9% and 6.3% annualised riskadjusted return on the arbitrage portfolio, both significant at the 5% level (t-values 2.19 and 2.64).
Compared to the unadjusted return of 5.3% per year, the regression results clearly indicate that the excess returns of the 52wk high strategy are not a reward for bearing risk. The marginally-higher adjusted returns for the Fama and French model are in line with the findings of George and Hwang (2004) who report stronger risk-adjusted than raw returns for the 52wk high strategy applied at company level. (2000) heteroskedasticity-consistent standard error estimates. The adjusted R squared figure is presented in the last column.
The emerging markets regression results in Panel B indicate negative and insignificant arbitrage alphas for both models. Considering how weak and insignificant the unadjusted profits are, it is not surprising that the risk-adjusted results are inferior as well. Notably, both alphas are negative and insignificant. Interestingly, the returns of the individual low (L) and high (H) portfolios remain high and significant after their raw returns are adjusted for risk, suggesting that investors can derive annual abnormal profits of over 14% and 10%, respectively, from these portfolios. An explanation for this result could be that emerging markets as a group have abnormally high returns. This explanation was tested by risk-adjusting the MSCI emerging market value-weighted market index (results not shown in Panel B). Both risk-adjustment models produced insignificant alphas in this case (0.029 and 0.036 with corresponding t-values 0.77 and 0.93, respectively). As a result, we can rule out the idea that the emerging market's 52wk high strategy high and low portfolios are only abnormal because emerging markets as a group produce abnormal returns.
The source of the problem with the 52wk high strategy for the emerging markets is now clear.
Emerging market indices that are either near to or far from their 52wk highs earn abnormally high returns. However those near to their 52wk highs do earn a little less than those far from their 52wk
highs, so the 52wk high strategy loses money in the emerging markets case.
It should be noted that the alphas of the High portfolio for both the developed and emerging groups are significantly different from zero at the 1% level. This suggests that irrespective of the market type (developing or emerging), purchasing a portfolio of indices that have a high 52-week ratio may derive superior risk-adjusted returns.
In summary, only the developed markets case produced significant and positive risk-adjusted returns for the 52wk high strategy, and even these returns are not that large. In contrast, the risk-adjusted returns for the K=6 momentum strategy are much superior. Specifically, the developed markets annualised risk-adjusted momentum strategy return exceeds 8%, and it is significant at the 1% level.
The emerging markets annualised risk-adjusted momentum strategy return exceeds 10% although it is not significant at the 5 level 
Conclusion
. Overall, the 52wk high effect is neither strong nor reliable at the aggregate international market level.
This is most evident in the analysis of the strategy for emerging markets which shows that price levels are not useful in explaining future returns in the way predicted by the 52wk high effect. In fact, the strategy loses money, as the arbitrage portfolio returns are negative for emerging markets. Indices with prices that are farthest from their 52wk high are the ones that derive the highest profits economically and statistically, contradicting the result of previous research at the company level.
The 52wk high trading strategy has not been investigated extensively, with only two known studies that have examined the profitability of the strategy at company level - George and Hwang (2004) in the US market and Marshall and Cahan (2005) in the Australian market. As there has been no research performed in the emerging markets or in other geographical settings (European or Asian), it is difficult to reach a consensus as to the robustness of the 52wk high strategy at the company level.
The important contribution of this study is the finding that the superiority of the 52wk high strategy over momentum strategies reported by others at the company level does not extend to the international index level. Rather, the results in this paper show that the 52wk high strategy at the international index level is unreliable and, at best, weakly profitable. Du (2008) reports the profitability of the 52wk high strategy at the international index level (based only on indices for 18 developed countries). However, his study does not detect the unreliability of the 52wk high strategy, because he only considers developed country indices. The difference in results stems from the fact that his discussion of results concentrates on non-January months and on only some risk-adjusted models results. Overall Du's momentum and 52wk high profits are very similar. The conclusion that Du comes to that 52wk high strategy dominates momentum strategy relies heavily on not considering January months and his preference for the two-factor and five-factor models risk-adjusted models. Had risk-adjustment being performed on all months raw results and with the I-CAPM risk model, his conclusion that 52wk dominates momentum would have been reversed. Furthermore, even in the results for non-January months there is no evidence that the 52wk high dominates momentum either in raw or in risk-adjusted terms using the I-CAPM as a risk model.
The behavioral explanation of the 52wk high effect put forward by George and Hwang (2004) is different from the main three behavioral models interpretations. The authors adopt the "adjustment and anchoring bias" researched by Kahneman and Tversky (1982) where traders use the 52wk high price as an anchor when adjusting stock values as new information arrives. As good (bad) news pushes the price of a stock closer to (farther from) a new high, investors are initially reluctant to bid the price up (down) sufficiently. Eventually the information pushes through causing the prices to move up (down) appropriately. This short term underreaction causes a continuation in prices which the market corrects without causing long-term reversals.
The evidence presented in this paper suggests that applying this theory to international market indices rather than stocks will not be successful, even for the developed markets case. Although the 52wk high strategy is profitable in this case, the cumulative profits of the strategy shown in Table 4 have a typical reversal pattern. Such reversals contradict the anchoring and adjustment bias explanation. Of course, the problems with the theory are much worse in the emerging markets because the 52wk high strategy is not even profitable in this case. It appears that the 52wk price level of an international index does not provide the same anchor to international index investors as George and Hwang (2004) claim a stock's 52wk high does to share investors. This may be because international index investors do not focus on indices' 52wk highs whereas investors in individual shares do focus on individual stocks' 52wk highs.
It has been shown that unlike momentum effect, which transfers from individual stocks to industries and to international market indices, the 52wk high effect is not reliably present at the international market level. The conflicting results between the developed and emerging markets are currently a puzzle, and international index investors are unlikely to use this strategy. An investigation of the 52wk high trading rule at company level in the emerging markets would test the robustness of this strategy and would determine whether this is just a developed markets effect.
